2016 8th Workshop on
Hyperspectral Image and Signal

Processing: Evolution in Remote
Sensing (WHISPERS 2016)

Los Angeles, California, USA
21 — 24 August 2016

I E E E IEEE Catalog Number: CFP1648H-POD
° ISBN: 978-1-5386-0590-5



Copyright © 2016 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP1648H-POD
ISBN (Print-On-Demand): 978-1-5386-0590-5
ISBN (Online): 978-1-5090-0608-3
ISSN: 2158-6268

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



TABLE OF CONTENTS

EXTENDED EXTINCTION PROFILE FOR THE CLASSIFICATION OF HYPERSPECTRAL

IMIAGES .. bbbt st b e e b h R oA AR h R e oAb R R R e bR R R e bRt b e b e 1
Pedram Ghamisi ; Roberto Souza ; Jon A. Benediktsson ; Xiao Xiang Zhu ; Leticia Rittner ; Roberto Lotufo

CORRENTROPY-BASED ROBUST JOINT SPARSE REPRESENTATION FOR

HYPERSPECTRAL IMAGE CLASSIFICATION ...ttt bbbt n e nne e 5
Jiangtao Peng ; Lefei Zhang

DISENTANGLING ISOTROPIC FLUORESCENCE FROM THE CANOPY DIRECTIONAL

REFLECTANCE USING BRDF MODELS........ootiiititeiiit etttk an e 10
Changping Huang ; Lifu Zhang ; Siheng Wang ; Dongjie Fu

MAPPING MANGROVE COMMUNITIES IN COASTAL WETLANDS USING AIRBORNE

HY PERSPECTRAL DAT A . ettt bbbt bbbt bt e R e e bt bt e bR e e bt e b b et e e b e e bt s bt e b b e e b e 15
Xiong Zhou ; Anna R. Armitage ; Saurabh Prasad

HYPERSPECTRAL-BASED VERSES POLARIMETRIC-BASED ANOMALY DETECTION IN

Dalton Rosario ; Joao Romano

CONFORMAL GEOMETRIC ALGEBRA BASED BAND SELECTION AND CLASSIFICATION

FOR HYPERSPECTRAL IMAGERY ..ottt sttt b sttt bbb e et s be et sbe e b nne e 25
Hongjun Su ; Zhao Bo

FUSION OF HYPERSPECTRAL AND LIDAR DATA USING RANDOM FEATURE SELECTION

AND MORPHOLOGICAL ATTRIBUTE PROFILES ...ttt s snae s 29
Sathishkumar Samiappan ; Lalitha Dabbiru ; Robert Moorhead

INTEGRATION OF CONTEXTUAL KNOWLEDGE IN UNSUPERVISED SUB-PIXEL

(08 I AN 1S | [0 N I 1 SRS PR 33
P. V. Arun ; Krishna Mohan Buddhiraju ; Alok Porwal

FEATURE EXTRACTION USING NEAR-ISOMETRIC LINEAR EMBEDDINGS FOR

HYPERSPECTRAL IMAGERY CLASSIFICATION ..ottt 38
Weiwei Sun ; Liangpei Zhang ; Bo Du
TREE SPECIES CLASSIFICATION WITH HYPERSPECTRAL IMAGING AND LIDAR.......ccccooiiiiiiniicieen 42

QOystein Rudjord ; Oivind Due Trier

DEEP STACKING NETWORK WITH COARSE FEATURES FOR HYPERSPECTRAL IMAGE

(08 I NS 1S |t [0 N I 1 SRS 46
Mingyi He ; Xiaohui Li

ESTIMATING INDEX OF REFRACTION, SURFACE TEMPERATURE, AND DOWNWELLING

RADIANCE USING POLARIMETRIC-HYPERSPECTRAL IMAGERY (P-HSI)....cccccooiiiiiiiieiccece e 52
Jacob Martin ; Kevin Gross
HYPERSPECTRAL UNMIXING BY REWEIGHTED LOW RANK AND TOTAL VARIATION.........ccccceevveennn. 56

Rui Wang ; Wenzhi Liao ; Heng-Chao Li ; Hongyan Zhang ; Aleksandra Pizurica

HYPERSPECTRAL IMAGE DESTRIPING USING UNMIXING-BASED KRIGING

NN I = @ 1 I AN I T PSS 60
Cencen Pan ; Kun Tan ; Qian Du ; Qinwu Yan ; Jianwei Ding

MEASUREMENT OF A COASTAL AREA BY A HYPERSPECTRAL IMAGER USING AN

OPTICAL FIBER BUNDLE, A SWING MIRROR AND COMPACT SPECTROMETERS.........c.ccccoovviiniiieiininns 65
Kuniaki Uto ; Haruyuki Seki ; Genya Saito ; Yukio Kosugi ; Teruhisa Komatsu

COMBINING MULTISCALE FEATURES FOR CLASSIFICATION OF HYPERSPECTRAL

IMAGES: A SEQUENCE-BASED KERNEL APPROACH ..ottt e et e nnee s 69
Yanwei Cui ; Laetitia Chapel ; Sébastien Lefévre
ANT COLONY OPTIMIZATION FOR SUPER-RESOLUTION OF HYPERSPECTRAL IMAGES ...........c......... 74

Shakti Sharma ; Shreya Sharma ; Krishna Mohan Buddhiraju
HYPERSPECTRAL LWIR MAPPING OF FUMAROLE SULFATES, SALTON SEA, IMPERIAL

COUNTY, CALIFORNIA L oo ettt ettt ettt s b e st e et e e s ab e e be e s tae e beesab e e beeeaeeeabeesabeeabeeesbeesaeesnbeeasreesbeesnreenres 79
Paul M. Adams ; David K. Lynch ; Kerry N. Buckland ; Patrick D. Johnson ; David M. Tratt

STATIC FOURIER TRANSFORM HYPERSPECTRAL IMAGING POLARIMETER ......cccociiiiiiiccic i, 84
Jie Li ; Chun Qi ; Jingping Zhu ; Wenzhi Liao ; Wilfried Philips

VARIABILITY OF THE ENDMEMBERS IN SPECTRAL UNMIXING: RECENT ADVANCES. ........cccccceevieene. 88

L. Drumetz ; J. Chanussot ; C. Jutten



NOISE ROBUST ESTIMATION OF NUMBER OF ENDMEMBERS IN A HYPERSPECTRAL

IMAGE BY EIGENVALUE BASED GAP INDEX ...ttt ettt ettt e ette e e sate e e staa e e eaaaeeantaeaasntaaeannes 93
Samiran Das ; Aurobinda Routray ; Alok Kanti Deb
SPARSE HYPERSPECTRAL UNMIXING WITH SPATIAL DISCONTINUITY PRESERVATION........cc..cceue.... 98

Shaoquan Zhang ; Jun Li ; Zebin Wu ; Antonio Plaza
MAPPING LAND COVERS OF BRUSSELS CAPITAL REGION USING SPATIALLY

ENHANCED HYPERSPECTRAL IMAGES ... 102
Jonathan Cheung-Wai Chan ; Naoto Yokoya
A SUN/SHADOW APPROACH FOR THE CLASSIFICATION OF HYPERSPECTRAL DATA......cociiiieee 107

G. Roussel ; C. Weber ; X. Ceamanos ; X. Briottet
SPECTRAL-SPATIAL CLASSIFICATION FOR HYPERSPECTRAL IMAGE BY BILATERAL

FILTERING AND MORPHOLOGICAL FEATURES ...ttt ettt ettt et e s etaae e e tbe e sabaaeenes 112
Wenzhi Liao ; Daniel Erick Ochoa Donoso ; Frieke Van Coillie ; Jie Li ; Chun Qi ; Sidharta Gautama ; Wilfiried
Philips

EMISSION SPECTROSCOPY FOR THE IDENTIFICATION OF RARE EARTH ELEMENTS

USING LASER-INDUCED PHOTOLUMINESCENCQCE .......oooo ittt ettt e et e e saae e eabaaeanns 116

Margret C. Fuchs ; Richard Gloaguen ; Jan Beyer ; Sandra Jakob ; Johannes Heitman

LIMB-VIEWING HYPERSPECTRAL IMAGE SIMULATION BASED ON A POLYGONAL

EARTH CROSS-SECTION (PEX) MODEL ....c.oiuiiiiiiiiitiiesie ettt nene s 121
Steven Richtsmeier ; Alexander Singer-Berk ; Robert Sundberg

AN EFFICIENT BAND SELECTION METHOD FOR HYPERSPECTRAL IMAGERIES BASED

ON COVARIANCE MATRIX ..ottt b sttt st e et e aste e b e e ab e e beeasteesseeanbeeabeeesbeesneeanbeesneeenneenns 125
Kang Sun ; Tong Shuai ; Jinyong Chen ; Xiurui Geng ; Luyan Ji ; Hairong Tang ; Kang Jiang ; Kai Yu ; Yongchao
Zhao

TARGET DETECTION IN THE PRESENCE OF MULTIPLE SUBPIXEL TARGETS IN

COMPLEX BACKGROUNDS.......cttitiiiiiieie sttt sttt sbe e sbees b e st e e be e ke e st e sbe e besbeenbesbeereesbeenbesreenes 129

M. M. Dadon ; S. R. Rotman ; D. G. Blumbergn ; S. Adler-Golden ; P. Conforti

IMPACT OF INITIALIZATION ON NONNEGATIVE MATRIX FRACTION FOR ENDMEMBER

EXTRACTION FOR HYPERSPECTRAL IMAGERY ..ottt ettt s e sttt snbaa e 132
Luyan Ji ; Xiurui Geng ; Yongchao Zhao ; Peng Gong

UNMIXING-BASED GAS PLUME TRACKING IN LWIR HYPERSPECTRAL VIDEO

=10 10 N[ USRS 137
G. Tochon ; D. Pauwels ; M. Dalla Mura ; J. Chanussot

DENOISING OF HYPERSPECTRAL IMAGES USING SHEARLET TRANSFORM AND FULLY

CONSTRAINED LEAST SQUARES UNMIXING ..ottt sttt sbe s stesneennesns 142
Azam Karami ; Rob Heylen ; Paul Scheunders
RADIOMETRIC CALIBRATION OF THE COSI HYPERSPECTRAL RPAS CAMERA ..., 147

Stefan Livens ; Joris Blommaert ; Dirk Nuyts ; Aleksandra Sima ; Pieter-Jan Baeck ; Bavo Delauré

PROCESSING OF DRONE-BORNE HYPERSPECTRAL DATA FOR GEOLOGICAL

P d o I 1@ AN 1 1 N 1 TSRS 152
Sandra Jakob ; Robert Zimmermann ; Richard Gloaguen

ON THE BENEFIT OF TOPOGRAPHIC DICTIONARIES FOR DETECTING DISEASE

SYMPTOMS ON HYPERSPECTRAL 3D PLANT MODELS. ......c.cootiitiiit it 157
Ribana Roscher ; Jan Behmann ; Anne-Katrin Mahlein ; Lutz Pliimer

AN APPROXIMATE MESSAGE PASSING APPROACH FOR COMPRESSIVE

HYPERSPECTRAL IMAGING USING A SIMULTANEOUS LOW-RANK AND JOINT-

SPARSITY PRIOR ...ttt sttt st e st e te e sst e et e e s s e e teeeste e teeesee e s eeamteesseeaneeeaneeanteeaneeeseenneeenseennenennaenn 162
Yangqing Li ; Saurabh Prasad ; Wei Chen ; Changchuan Yin ; Zhu Han

MULTI-YEAR STUDY OF REMOTELY-SENSED AMMONIA EMISSION FROM FUMAROLES

IN THE SALTON SEA GEOTHERMAL FIELD ...c.ooiiii ettt ae et ae et e nna e e e nnee s 167
David M. Tratt ; Stephen J. Young ; Patrick D. Johnson ; Kerry N. Buckland ; David K. Lynch

SUB-PIXEL MAPPING OF REMOTELY SENSED IMAGERY BASED ON MAXIMUM A

POSTERIORI ESTIMATION AND FUZZY ARTMAP NEURAL NETWORK .....cooi oot 172
Ke Wu ,; Qian Du
SUPERVISED PLANETARY UNMIXING WITH OPTIMAL TRANSPORT ...t 177

Sina Nakhostin ; Nicolas Courty ; Rémi Flamary ; Thomas Corpetti
QUALITY IMPROVEMENT OF HYPERSPECTRAL REMOTE SENSING IMAGES: A

TECHNICAL OVERVIEW. ... ..otttk st b bt bbb e bt s bt e b b e e bt sbe et e sbe e bt eneenbenteen 182
Huifang Li ; Huanfeng Shen ; Qiangqing Yuan ; Hongyan Zhang ; Lefei Zhang ; Liangpei Zhang
REDUCED DIMENSION ESTIMATORS IN MATCHED SUBSPACE DETECTION .....ccccoeiiiiiiiineeeeesee 187

Tegan Emerson ; Michael Kirby ; Chris Peterson ; Louis Scharf



A NOVEL MANIFOLD LEARNING FOR DIMENSIONALITY REDUCTION AND

CLASSIFICATION WITH HYPERSPECTRAL IMAGE .......ooi et 192
Zezhong Zheng ; Pengxu Chen ; Mingcang Zhu ; Zhigin Huang ; Yufeng Lu ; Yicong Feng ; Jiang Li

RETRIEVAL OF LEAF PIGMENT CONTENT USING WAVELET-BASED PROSPECT

INVERSION FROM LEAF REFLECTANCE SPECTRA . ....c ottt 197
Dong Li ; Tao Cheng ; Xia Yao ; Yongchao Tian ; Yan Zhu ; Weixing Cao

ASSESSMENT OF SPECTRAL VARIATION BETWEEN RICE CANOPY COMPONENTS USING

SPECTRAL FEATURE ANALYSIS OF NEAR-GROUND HYPERSPECTRAL IMAGING DATA.....cccccocveiiene 201
Kai Zhou ; Tao Cheng ; Xingiang Deng ; Xia Yao ; Yongchao Tian ; Yan Zhu ; Weixing Cao
COMBINATION OF CEM & RXD FOR TARGET DETECTION IN HYPERSPECTRAL IMAGES.................. 205

Muhammad Fahad ; Mingyi He ; Yifan Zhang

SEMI-SUPERVISED CLASSIFICATION OF HYPERSPECTRAL IMAGE BASED ON SPECTRAL

AND EXTENDED MORPHOLOGICAL PROFILES.......cccot ittt st st sba e seean 209
Junshu Wang ; Guoming Zhang ; Min Cao ; Nan Jiang

MINERAL ABSORPTION FEATURE EXTRACTION IN VEGETATION COVERED REGION

BASED ON REFERENCE SPECTRAL BACKGROUND REMOVAL .....coiiiiiiiiitete s 213
Henggqian Zhao ; Lifu Zhang ; Xuesheng Zhao

INTEGRATING SPATIAL & SPECTRAL INFORMATION FOR CHANGE DETECTION IN

HYPERSPECTRAL IMAGERY ..ottt sttt e st e st e e st e et e e sateanbeestaeeteesneeetaeanneeneesnreenres 216
Karmon Vongsy ; Michael J. Mendenhall

UNMIXING MULTIPLE INTIMATE MIXTURES VIA A LOCALLY LOW-RANK

REPRESENTATION ...ttt sttt sttt be sttt 1e e s be a8 b e b a8t e ke a8 b e skt a8t e b e e R e e e b e e st e ke e Re e s be e s be et e ene e st e nbe e beanrn 221
Aran M. Saranathan ; Mario Parente

USING IMAGE PYRAMIDS FOR THE ACCELERATION OF SPECTRAL UNMIXING BASED

ON NONNEGATIVE MATRIX FACTORIZATION .....cc ettt ettt e ste e e e st e snaeessassnsaenneesnenessensnseenes 225
Sebastian Bauer ; Fernando Puente Leon

EFFECTS OF THE MULTISCALED-BAND PARTITIONING ON THE ABUNDANCE

LS IR Y2 1 ] RSB 230
Charoula Andreou ; Franziska Halbritter ; Derek Rogge ; Rupert Miiller

COMBINED HYPERSPECTRAL AND LITHOGEOCHEMICAL ESTIMATION OF

ALTERATION INTENSITIES IN A VOLCANOGENIC MASSIVE SULFIDE DEPOSIT

HYDROTHERMAL SYSTEM: A CASE STUDY FROM NORTHERN CANADA. ...t 235
K. Laakso ; J. M. Peter ; B. Rivard ; R. Gloaguen

REGISTRATION OF MWIR-LWIR BAND HYPERSPECTRAL IMAGES .......ccco oot 240
Alper Koz ; Akin Caliskan ; A. Aydin Alatan

TOTAL CARBON MAPPING WITH HYPERSPECTRAL UNMIXING TECHNIQUES ........cccooiiiiiiiiieicis 245

Hilal Soydan ; Alper Koz ; H. Sebnem Diizgiin ; A. Aydin Alatan

EMBEDDED HIGH PERFORMANCE COMPUTING FOR ON-BOARD HYPERSPECTRAL

IMAGE CLASSIFICATION ...ttt ittt ettt sttt b e sse e te st e e b e s he e te s b e et e she e be e b e e a b e s bt e e s ke e nbesbe e e sbeenbenreenes 250
Pankaj H. Randhe ; Surya S. Durbha ; Nicolas H. Younan

URBAN-INDUSTRIAL EMISSIONS MONITORING WITH AIRBORNE LONGWAVE-

INFRARED HYPERSPECTRAL IMAGING......ccot ittt ettt se e ae st ssaeantaesnaeasaesnaeanseesneeeseennenenneean 255
David M. Tratt ; Kerry N. Buckland ; Eric R. Keim ; Patrick D. Johnson

FUSION OF DIVERSE FEATURES AND KERNELS USING LP-NORM BASED MULTIPLE

KERNEL LEARNING IN HYPERSPECTRAL IMAGE PROCESSING .......ccci oot 260
Muhammad Aminul Islam ; Derek T. Anderson ; John E. Ball ; Nicholas H. Younan

SPECTRAL SENSITIVITY OF RADIATIVE TRANSFER INVERSION FOR SEASONAL

CANOPY PIGMENTS ESTIMATION FROM AVIRIS DATA IN A WOODLAND SAVANNA

[ O @ 1) T I =1 PSSP 265
Karine Adeline ; K. Roth ; M. Huesca ; J. -P. Gastellu-Etchegorry ; D. Baldocchi ; Susan Ustin

UNDERSTANDING SPATIAL-SPECTRAL DOMAIN INTERACTIONS IN HYPERSPECTRAL

UNMIXING USING EXPLORATORY DATA ANALYSIS ...ttt ettt 270
Mohammed Q. Alkhatib ; Miguel Velez-Reyes

CLASSIFICATION OF PIXEL-LEVEL FUSED HYPERSPECTRAL AND LIDAR DATA USING

DEEP CONVOLUTIONAL NEURAL NETWORKS.......ooiitieiiittee sttt s sbesre et snean 274
Saurabh Morchhale ; V. Paul Pauca ; Robert J. Plemmons ; Todd C. Torgersen

SPECTRAL ANGLE BASED UNARY ENERGY FUNCTIONS FOR SPATIAL-SPECTRAL

HYPERSPECTRAL CLASSIFICATION USING MARKQOV RANDOM FIELDS........cccoiiiiieiee e 279
Utsav B. Gewali ; Sildomar T. Monteiro
CRACKS IN KRX: WHEN MORE DISTANT POINTS ARE LESS ANOMALOUS.........cccooiiieiieeeee e 284

James Theiler ; Guen Grosklos



AN IMAGE SHARPENING STRATEGY BASED ON MULTIFRAME SUPER RESOLUTION FOR

LAY I ST O I N I 1 S 289
Jianying Sun ; Qunbo Lv ; Zheng Tan ; Yangyang Liu

SUBPIXEL TARGET DETECTION IN HYPERSPECTRAL IMAGES WITH LOCAL MATCHED

FILTERING IN SLIC SUPERPIXELS.......ctiiiiiiitiie sttt sttt sttt et s be e e nbe et sbeanbenbaenaentean 294
Yilong Liang ; Panos P. Markopoulos ; Eli S. Saber

GPU IMPLEMENTATION OF ANT COLONY OPTIMIZATION-BASED BAND SELECTIONS

FOR HYPERSPECTRAL DATA CLASSIFICATION ...ttt st snee et e nneeaneas 299
Jianwei Gao ; Zhengchao Chen ; Lianru Gao ; Bing Zhang

A COMPARISON OF LAND USE LAND COVER CLASSIFICATION USING SUPERSPECTRAL

WORLDVIEW-3 VS HYPERSPECTRAL IMAGERY ...ttt a e 303
Jan Koenig ; Lionel Gueguen

MULTISPECTRAL AND HYPERSPECTRAL DATA FUSION BASED ON SAM MINIMIZATION

BAND ASSIGNMENT APPROAGCH ......octit ittt sttt st se e beast e st e seesbe e b e s be e s ee st e aneenbearaenbeaneas 308
D. Picone ; R. Restaino ; G. Vivone ; P. Addesso ; M. Dalla Mura ; J. Chanussot

NONNEGATIVE CP DECOMPOSITION OF MULTIANGLE HYPERSPECTRAL DATA: A CASE

STUDY ON CRISM OBSERVATIONS OF MARTIAN ICY SURFACE .....cccoe ittt 313
M. A. Veganzones ; S. Douté ; J. E. Cohen ; R. Cabrai Farias ; J. Chanussot ; P. Comon

A REGULARIZED MULTI-METRIC ACTIVE LEARNING FRAMEWORK FOR

HYPERSPECTRAL IMAGE CLASSIFICATION ...ttt sttt ettt ste et essaa e saaesnaeesnaesnaeennnennnas 318
Zhou Zhang ; Melba M. Crawford

COMPARING IMAGING SPECTROSCOPY AND IN SITU OBSERVATIONS OF CHINO DAIRY

COMPLEX EMISSIONS ...ttt sttt sttt et e s a b e et e e s te e b e aab e e be e e s te e ab e e ambeeabeeenbeesnbeebeeaneeenneenns 323
Ira Leifer ; Chris Melton ; David Tratt ; Jason Frash ; Manish X. Gupta ; Brian Leen ; Kerry N. Buckland ;
Patrick D. Johnson

A LINEAR-QUADRATIC UNSUPERVISED HYPERSPECTRAL UNMIXING METHOD

DEALING WITH INTRA-CLASS VARIABILITY oottt ettt sae e saa e saeesnaesnaaennneaneas 329
Charlotte Revel ; Yannick Deville ; Véronique Achard ; Xavier Briottet

COHERENCE ENHANCEMENT DIFFUSION FOR HYPERSPECTRAL IMAGERY USING A

SPECTRALLY WEIGHTED STRUCTURE TENSOR ......ooiiiiiiiite ettt et st snee st sneesnnae e 334
Maider Marin-McGee ; Miguel Velez-Reyes

JOINT LAB, FIELD AND AIRBORNE SPECTRAL DATABASE FOR THE QUANTIFICATION

OF SOIL HYDROCARBON CONTENT ...cttictte sttt et se st see e staessee e e sseaessaessaeasseesseeaseessesassasssssansessssnessessnsennes 338
V. Lever ; P-Y. Foucher ; X. Briottet ; D. Dubucq ; R. Oltra Carrio ; L. Poutier ; V. Achard ; P. Deliot

HIGH-LEVEL IMPERVIOUS SURFACES CLASSIFICATION IN URBAN ENVIRONMENTS

FROM HYPERSPECTRAL IMAGERY ..ottt ittt sttt st sttt b b et et be e besbe et sbeenbenbeesaennean 343
Ting Wang ; Hongsheng Zhang ; Hui Lin

FROM LOCAL TO GLOBAL UNMIXING OF HYPERSPECTRAL IMAGES TO REVEAL

SPECTRAL VARIABILITY Lottt ittt sttt ettt sttt ettt s st e et e e s e e sh e s ab e e be e e s teenneeanbeeabeeenbeesnbeanbeeaneaenneen 348
G. Tochon ; L. Drumetz ; M. A. Veganzones ; M. Dalla Mura ; J. Chanussot

EXPLOITING THE LOW-RANK PROPERTY OF HYPERSPECTRAL IMAGERY: A

TECHNICAL OVERVIEW. ... ..ottt sttt b bbbt bt e bt s bt e b e b e e b e sbeenbesbe e bt eneenbenbeen 353
Hongyan Zhang ; Wei He ; Wenzhi Liao ; Renbo Luo ; Liangpei Zhang ; Aleksandra Pizurica
DETECTION OF UNDERWATER OBJECTS IN HYPERSPECTRAL IMAGERY ....ccccoiiiiiiiiiineneeeeesee 358

David B. Gillis
CONSIDERING SPATIAL INFORMATION TO IMPROVE ANOMALY DETECTION IN

HETEROGENEOUS HYPERSPECTRAL IMAGES. ... 363
F. Weber ; S. Lefebvre ; E. Moulines ; M. Bousquet ; N. Roux

SNOW COVER ESTIMATION BASED ON SPECTRAL UNMIXING........cccooiiiiiiieiteee s 368
T. Masson ; M. Dalla Mura ; M. Dumont ; P. Sirguey ; M. A Veganzones ; J. Chanussot ; J. -P. Dedieu

GROUND BASED HYPERSPECTRAL IMAGING OF URBAN EMISSIONS .......ccooiiiiiierieeee s 373

Masoud Ghandehari ; Milad Aghamohamadnia ; Gregory Dobler ; Andreas Karpf'; Camila Cavalcante ; Kerry
Buckland ; Jun Qian ; Steven Koonin

HYPERSPECTRAL PANSHARPENING USING CONVEX OPTIMIZATION AND

COLLABORATIVE TOTAL VARIATION REGULARIZATION ....ooiiiiecee ettt ettt et 376
P. Addesso ; M. Dalla Mura ; L. Condat ; R. Restaino ; G. Vivone ; D. Picone ; J. Chanussot

HYPERSPECTRAL IMAGING AS AN ANALYTICAL TOOL FOR THIN SINGLE AND

MULTILAYER OXIDES CHARACTERIZATION: A LABORATORY STUDY ..cooiiiiiieecee ettt 381
Shu Hui Ham ; Morgan Ferie ; Cédric Carteret ; Gabriel Fricout ; Jesus Angulo ; Fabien Capon

GENERATING CHEMICAL PLUMES FOR IMAGING SPECTROMETERS: EQUIPMENT AND

PROGCEDURES...... oottt et e e e e ta e e e e bt e e e s abe e e e beeeeesteeeesabee e e teeeeasbbeeeaabeeeabbeeeassbeeesabeeeantaaeanes 386
Karl Westberg ; Jeffrey E. Matic



HYPERSPECTRAL IMAGE CLASSIFICATION WITH SPARSE REPRESENTATION

CLASSIFIER AND ACTIVE LEARNING ......ooii ettt bbbt nne e b s 390
Lian-Zhi Huo ; Li-Jun Zhao ; Ping Tang

GREEDY DEEP DICTIONARY LEARNING FOR HYPERSPECTRAL IMAGE

CLASSIFICATION ..ottt h bbb e e h bbbt E bt a e b e bt e bbbt e bt et b et b e ne e s e bt et 395
Snigdha Tariyal ; Hemant Aggarwal ; Angshul Majumdar
VEGETATION WATER CONTENT ESTIMATION USING BI-INVERTED GAUSSIAN MODEL ...........c.cc..... 399

Liu Xuan ; Zhang Ye ; Zhang Junping

ENDMEMBER EXTRACTION ALGORITHM USING ORTHOGONAL SUBSPACE

PROJECTION AND LOCAL SPATIAL CORRELATION ...ttt 403
Miao Xinyuan ; Zhang Ye ; Zhang Junping

USE OF LABORATORY HYPERSPECTRAL REFLECTANCE DATA OF SOILS FOR

PREDICTING THEIR DIURNAL ALBEDO DYNAMICS ACCOMODATING THEIR

ROUGHNESS ... .ottt e et s b e et te e s h b e e be e e tee e s beesabe e beeeheeesbeesabeebeeerbeeaasesabeeasaeebeesabeenbeessneesbeesnreenres 407
Jerzy Cierniewski ; Jakub Ceglarek ; Arnon Karnieli ; Stawomir Krolewicz ; Cezary Kazmierowski ; Bogdan
Zagajewski

POTENTIAL OF NEAR-INFRARED HYPERSPECTRAL IMAGING SPECTROSCOPY TO

QUANTIFY WATER CONTENT IN BISCUITS......ooo ettt sae et sae e ta e e e snaesnaeenneannnaenns 411

Eloise Lancelot ; Philippe Courcoux ; Sylvie Chevallier ; Alain Le-Bail ; Benoit Jaillais
BBD: A NEW BAYESIAN BI-CLUSTERING DENOISING ALGORITHM FOR IASI-NG

HYPERSPECTRAL IMAGES ... ..ottt ettt s e e e et e e e bt e e e s ab e e e e bee e e e abb e e e sabeeeabbeeeesbbeeesabeeesabeeaennes 414
M. Colom ; G. Blanchet ; A. Klonecki ; O. Lezeaux ; E. Pequignot ; F. Poustomis ; C. Thiebaut ; S. Ythier ; J. -M.
Morel

ANALYSIS OF HYPERSPECTRAL ANOMALY CHANGE DETECTION ALGORITHMS ........ccooviiviieeiiieees 419

Yair Elhadad ; Stanley R. Rotman ; Dan Blumberg

RARE JAROSITE DETECTION IN CRISM IMAGERY BY NON-PARAMETRIC BAYESIAN

CLUSTERING ...ttt e et h b b e e e bt e bbb H b e h e bR e bbbttt b bbb et eb e bt et 424
Murat Dundar ; Bethany L. Ehlmann

JOINT LOW RANK AND SPARSE REPRESENTATION-BASED HYPERSPECTRAL IMAGE

[ I NS 1S o [ N I 1 SRS 429
Mengmeng Zhang ; Wei Li ; Qian Du
ESTIMATION OF THE NUMBER OF ENDMEMBERS VIA THE HUBNESS PHENOMENON.........c..ccccevveaee. 433

Rob Heylen ; Mario Parente ; Paul Scheunders

NONLINEAR HYPERSPECTRAL UNMIXING ACCOUNTING FOR SPATIAL ILLUMINATION

RV R AN =1 1 I T I PSP PP PPPUPRRE 437
Abderrahim Halimi ; Paul Honeine ; Jose Bioucas-Dias ; Gerald S. Buller ; Steve McLaughlin

FUSION MULTISCALE SUPERPIXEL FEATURES FOR CLASSIFICATION OF

HYPERSPECTRAL IMAGES ... ..ottt ettt e e ettt e e e e et e e e e bt e e e sabe e e e abaeeeebbeeesabeeeabbaeeasabeeesabeeeaaseaaaanes 442
Shanshan Li ; Bing Zhang ; Xiuping Jia ; Hua Wu

OBJECT BASED FUSION OF POLARIMETRIC SAR AND HYPERSPECTRAL IMAGING FOR

LAND USE CLASSIFICATION ..ottt ettt ettt ettt e e e s ebae e e e at e e e eab e e e sabaeeeesbbeeesabeeesbaeeaasbaeessabesesnbaseeanseas 446
Jingliang Hu ; Pedram Ghamisi ; Andreas Schmitt ; Xiao Xiang Zhu

MODELING EFFECTS OF ILLUMINATION AND PLANT GEOMETRY ON LEAF

REFLECTANCE SPECTRA IN CLOSE-RANGE HYPERSPECTRAL IMAGING..........ccoiiiiiiii e, 451
M. A. Mohd Shahrimie ; Puneet Mishra ; Stien Mertens ; Stijn Dhondt ; Nathalie Wuyts ; Paul Scheunders

THE K-LLE ALGORITHM FOR NONLINEAR DIMENSIONALITY RUDUCTION OF LARGE-

SCALE HYPERSPECTRAL DAT A ittt ettt s et e st te e s ae e teessteesteeasteesseeanteesseeasteeaseeanteesseeesseesneeanseeaneeensenans 455
Danfeng Hong ; Naoto Yokoya ; Xiao Xiang Zhu
ORIENTED TRIPLET MARKOV FIELDS FOR HYPERSPECTRAL IMAGE SEGMENTATION.........cccvevven. 460

Jean-Baptiste Courbot ; Emmanuel Monfrini ; Vincent Mazet ; Christophe Collet
HYPERSPECTRAL AND COLOR-INFRARED IMAGING FROM ULTRALIGHT AIRCRAFT:

POTENTIAL TO RECOGNIZE TREE SPECIES IN URBAN ENVIRONMENTS.......... oot 465
Gintautas Mozgeris ; Sébastien Gadal ; Donatas Jonikavicius ; Lina Straigyté ; Walid Ouerghemmi ; Vytauté
Juodkiené
ESTIMATION OF RELATIVE SENSOR CHARACTERISTICS FOR HYPERSPECTRAL SUPER-
RESOLUTION. ...ttt ettt ettt e ettt e e ettt e e ettt e e e st ee e e ebaeeeesbbeeesabeeeabaeeeasbeeeesabeeeaabeeeeassseeesabeaeasbaeeassreeesabeeesnbasennes 470

Charis Lanaras ; Emmanuel Baltsavias ; Konrad Schindler
CLASSIFICATION AND ANOMALY DETECTION ALGORITHMS FOR WEAK
HYPERSPECTRAL SIGNAL PROCESSING ...ttt ettt et a e st e e e etae e e aate e e e stae e s sbaeeeanbeaeaanes 475

Pierre Lahaie



INVESTIGATION OF THE IMPACT OF DIMENSIONALITY REDUCTION AND FEATURE

SELECTION ON THE CLASSIFICATION OF HYPERSPECTRAL ENMAP DATA ... 480
S. Keller ; A. C. Braun ; S. Hinz ; M. Weinmann

GRAPH-REGULARIZED COUPLED SPECTRAL UNMIXING FOR MULTISENSOR TIME-

SERIES ANA LY SIS . ottt s e et e e st e et e e e ta e et beesabe e beeeRee e sbeesabe e beeeabeeaabesabeeabeeesbeesnbeebeeareeenreens 485
Naoto Yokoya ; Xiao Xiang Zhu ; Antonio Plaza

LAND-COVER MONITORING USING TIME-SERIES HYPERSPECTRAL DATA VIA

FRACTIONAL-ORDER DARWINIAN PARTICLE SWARM OPTIMIZATION SEGMENTATION................... 490
Naoto Yokoya ; Pedram Ghamisi

MORPHO-SPECTRAL OBJECTS CLASSIFICATION BY HYPERSPECTRAL AIRBORNE

S. Gadal ; W. Ouerghemmi
THE LINEAR MIXED MODEL CONSTRAINED PARTICLE SWARM OPTIMIZATION FOR
HYPERSPECTRAL ENDMEMBER EXTRACTION FROM HIGHLY MIXED DATA......ccooiiiiieneeeeees 500
Mingming Xu ; Liangpei Zhang ; Bo Du ; Lefei Zhang
STATISTICALLY MODELLING AND MINING REMOTELY SENSED DATA IN URBAN AREAS

BASED ON TOPIC MODELS — A CONCEPTUAL ANALYSIS ....oo oottt 504
Liwei Li ; Bing Zhang ; Junsheng Li
SPARSE FILTERING BASED HYPERSPECTRAL UNMIXING .....cccoiiiiiiecicce ettt ee e 509

Hemant Kumar Aggarwal ; Angshul Majumdar

SPECTRAL SUPER-RESOLUTION BASED ON MATRIX FACTORIZATION AND SPECTRAL

(] L I 1 T\ N PSR PPP 513
Yonggiang Zhao ; Chen Yi ; Jingxiang Yang ; Jonathan Cheung-Wai Chan

CLASSIFICATION OF HYPERSPECTRAL IMAGE USING MULTISCALE SPATIAL TEXTURE

FEATURES . ... oottt ettt e ettt e e ettt e e s beeeeetteeeebteeesabeeeabeeeeasseeeesabeeeaabeeeeassbeeesabeseasssaeassseeesnbeeesntesaanes 518
Paheding Sidike ; Chen Chen ; Vijayan Asari ; Yan Xu ; Wei Li

IMPROVED DISCRETE SWARM INTELLIGENCE ALGORITHMS FOR ENDMEMBER

EXTRACTION IN HYPERSPECTRAL REMOTE SENSING IMAGE .......ccooi ittt 522
Yuanchao Su ; Xu Sun ; Lianru Gao ; Jun Li ; Bing Zhang

GEOLOGIC SWATH MAP OF THE LAVIC LAKE FAULT FROM AIRBORNE THERMAL

HYPERSPECTRAL IMAGERY ..ottt ettt ettt e e ettt e e e bt et e s et e e e e tae e e e bt e e e sabeeeabeeeeeaabeeesnbeeesntaeaeanes 526
Ryan D. Witkosky ; Paul Adams ; Sinan Akciz ; Kerry Buckland ; Janet Harvey ; Pat Johnson ; David K. Lynch ;
Frank Sousa ; Joann Stock ; David Tratt

COMPARISON OF INTERNAL AREA RELATIVE REFLECTANCE AND 6SV REFLECTANCE

CALIBRATION FOR IMPERVIOUS SURFACE DETECTION ....cooiiiiitie ettt ettt eavee s vaae e 531
Shailesh S. Deshpande ; Arun B. Inamdar

FUZZY THRESHOLD-BASED UNIFORM LOCAL BINARY PATTERNS FOR

HYPERSPECTRAL IMAGERY CLASSIFICATION ..ottt ettt e st a e s e s e ate e e snbaaeanes 536
Sen Jia ; Jie Hu ; Lin Deng ; Hongjun Su
A BATCH-WISE SEGMENTATION ALGORITHM FOR HYPERSPECTRAL IMAGES. ..., 540

Xing Zhang ; Gongjian Wen ; Bingwei Hui ; Wei Dai

OPTICAL SOLUTIONS FOR IMPROVING SPATIAL RESOLUTION OF HYPERSPECTRAL

SEINSORS ...ttt et e et e e e bt e e e bee e e eabe e e abee e e et beeeeahbeeeabaeeaabteeeihbeeeabaeeearateeeabeeeaabaeeeatbaeeebreeeabaeeaneeas 544
Sayyed Ashkan Adibi ; Azam Karami ; Rob Heylen ; Paul Scheunders

IDENTIFYING AND QUANTIFYING MINERAL ABUNDANCE THROUGH VSWIR

MICROIMAGING SPECTROSCOPY: A COMPARISON TO XRD AND SEM ....ccccocoiiiiiii e 548
Ellen K. Leask ; Bethany L. Ehlmann

INFLUENCE OF SENSOR SPECTRAL PROPERTIES ON TEMPERATURE AND EMISSIVITY

SEPARATION FOR HYPERSPECTRAL THERMAL INFRARED DATA ...ttt 553
Ning Wang ; Yong-Gang Qian ; Ling-Ling Ma ; Lingli Tang ; Chuanrong Li

AN ITERATIVE ENHANCEMENT OF HIGHER ORDER NONLINEAR MIXTURE MODEL FOR

ACCURATE HYPERSPECTRAL UNMIXING .....ocooiiiiitie ettt ettt st snaa e nba e snne e sbaesnnaenneesnnas 558
Andrea Marinoni ; Javier Plaza ; Antonio Plaza ; Paolo Gamba

DISCRIMINATIVE GRAPH-BASED DIMENSIONALITY REDUCTION FOR HYPERSPECTRAL

IMAGE CLASSIFICATION ..ttt et s et e et e e e e e tb e e e s ab e e e s beeeeatbeeeesabeeesateeeaaasaeeasabeeesabreaaasaeaeas 562
Yanfeng Gu ; Qingwang Wang

MAPPING OF THE CARNALLITE MINERAL AND SAGEBRUSH VEGETATION PLANT BY

USING HYPERSPECTRAL REMOTE SENSING AND USGS SPECTRAL LIBRARY .....ccoooiiieviiceece e 567
Sujan Singh Niranjan ; Neelima Chaube ; Jyoti Sarup

SEQUENTIAL BAND SELECTION METHOD BASED ON GROUP ORTHOGONAL MATCHING

[ S U PSRRI 572
Chih-Hung Lai ; Chu-Song Chen ; Shih-Yu Chen ; Keng-Hao Liu



A NON-NEGATIVE MATRIX FACTORIZATION APPROACH FOR HYPERSPECTRAL

UNMIXING WITH PARTIAL KNOWN ENDMEMBERS ........cooiiiiiiii et 576
Nan Wang ; Lifu Zhang ; Yi Cen ; Qingxi Tong

A SUPERVISED DENSITY-PEAKS-BASED CLASSIFICATION APPROACH FOR

HYPERSPECTRAL IIMAGES ... ..ottt bbbt bt bbbt bbbt ese e e 581
Tong Li ; Junping Zhang ; Ye Zhang
ROBUST SPECTRAL UNMIXING OF MULTISPECTRAL LIDAR WAVEFORMS ........cccoiiiiiiiniicnieien 585

Y. Altmann ; A. Maccarone ; A. McCarthy ; G. Newstadt ; G. S. Buller ; S. McLaughlin ; A. Hero
COMPRESSION OF HYPERSPECTRAL IMAGES USING BLOCK COORDINATE DESCENT
SEARCH AND COMPRESSED SENSING ......oooiiiiiiiitiiiit ettt bttt sb e be et be e b sseenbesneenesns 590
Shirin Hassanzadeh ; Azam Karami ; Rob Heylen ; Paul Scheunders
MGM DECONVOLUTION OF COMPLEX MAFIC MINERALOGY ROCK SLAB SPECTRA
FROM VISIBLE-NEAR INFRARED IMAGING SPECTROSCOPY: IMPLICATIONS FOR THE
CHARACTERIZATION OF THE TERRESTRIAL OCEAN CRUST AND OF THE LUNAR

P. C. Pinet ; D. Glenadel-Justaut ; Y. Daydow ; G. Ceuleneer ; S. Gou ; P. Launeau ; S. D. Chevrel ; C. Carli
A TEMPERATURE AND EMISSIVITY RETRIEVAL ALGORITHM BASED ON ATMOSPHERIC
ABSORPTION FEATURE FROM HYPERSPECTRAL THERMAL INFRARED DATA.....cccoiieiieieierieneniens 598
Chen Mengshuo ; Qian Yonggang ; Wu Hua ; Wang Ning ; Ma Lingling ; Li Chuanrong ; Tang Lingli
GSEAD: GRAPHICAL SCORE ESTIMATION FOR HYPERSPECTRAL ANOMALY

DETECTION ...ttt bbb h bbb bbbt ek bR E b e ekt e b e bt bt b e bt et e bt eb e e bt e b et eb e b e 602
Rui Zhao ; Bo Du ; Liangpei Zhang

HYPERSPECTRAL IMAGE CLASSIFICATION BASED ON PCA NETWORK ......ccccceiiiiiieiieeesee e 607
Fan Wang ; Rong Zhang ; Qian Wu

SUBSURFACE LINEAR UNMIXING ON A CONTROLLED UNDERWATER ENVIROMENT ........cccooveiininene. 611

Emmanuel Carpena-Colon ; Luis O. Jimenez-Rodriguez ; Emmanuel Arzuaga ; Miguel Velez-Reyes

TWO-STAGE PROCESS FOR IMPROVING THE PERFORMANCE OF HYPERSPECTRAL

LI T I 1 I O 1 L OSSPSR 616
Jee-Cheng Wu ; Kahn-Bao Wu

DEVELOPMENT OF MULTIDIMENSIONAL ANALYSIS OF REMOTE SENSING (MARS)

SOFTWARE ... b bbbt h b e bt e b e s e b e oAbt A b £ e s b e b e e s bt e b e e e b e e bt e b e e bbb e bt s bt e b e b e e nn e b 620
Lifu Zhang

GPU IMPLEMENTATION OF HYPERSPECTRAL IMAGE CLASSIFICATION BASED ON

WEIGHTED MARKOV RANDOM FIELDS........ooiiiiiii ettt sttt e e sbeen e b e sneennenre e 624

Zebin Wu ; Qicong Wang ; Antonio Plaza ; Jun Li ; Jie Wei ; Zhihui Wei

PERFORMANCE EVALUATION OF ROTATION FOREST FOR SVM-BASED RECURSIVE

FEATURE ELIMINATION USING HYPERSPECTRAL IMAGERY ....coviii et 628
Ismail Colkesen ; Taskin Kavzoglu

MODIFIED VERSIONS OF SLIC ALGORITHM FOR GENERATING SUPERPIXELS IN

HYPERSPECTRAL IIMAGES ...ttt sttt ettt sat et e st e e te e snb e e be e srae e beeenbeentes 633
Athina Psalta ; Vassilia Karathanassi ; Polichronis Kolokoussis

COMBINING SWIR AND TIR SPECTRAL FEATURES FOR REGNIZAION OF

PHYLLOSILICATE OF MARTIAN SURFACE ......cc oottt sttt et e snae e nneesneeensaesneeenneeaneas 638
Xia Zhang ; Xing Wu ; Honglei Lin

IDENTIFICATION OF MAFIC MINERALS ON MARS BY NONLINEAR HYPERSPECTRAL

L8 LN A Q1 [ TSSOSO U PSR PTRN 642
Andrea Marinoni ; Harold Clenet

RANDOM-PROJECTION-BASED NONNEGATIVE LEAST SQUARES FOR HYPERSPECTRAL

IMAGE UNMIXING. ...ttt sttt sttt ettt et e sab e e be e e s te e sh e aab e et ee e st e e an b e enbeeeseeenb e e an b e e ebaeeteesnbeanbeenreeen 646
Vineetha Menon ; Qian Du ; James E. Fowler

UNSUPERVISED ANOMALY WEED DETECTION IN RIPARIAN FOREST AREAS USING

HYPERSPECTRAL DATA AND LIDAR. ...ttt ettt ettt et saa e et e s e e sae e snae e teesnteebeesnaeeteesnseaneeaneas 651
Kabir Peerbhay ; Onisimo Mutanga ; Romano Lottering ; Riyad Ismail

GRAPH-BASED SEMI-SUPERVISED HYPERSPECTRAL IMAGE CLASSIFICATION USING

SPATIAL INFORMATION ..ottt ekt h et bbb bt bttt b e bt bbb bt et 656
Nasehe Jamshidpour ; Saeid Homayouni ; Abdolreza Safari

SUPERPIXEL BASED UNMIXING FOR ENHANCED HYPERSPECTRAL DENOISING ........ccccccooeiiiiiicne 660
Alp Ertiirk

MULTITASK LEARNING OF VEGETATION BIOCHEMISTRY FROM HYPERSPECTRAL

[N OSSO PSSP PR O TR UT PR PPN 665

Utsav B. Gewali ; Sildomar T. Monteiro



PERSON RE-IDENTIFICATION WITH HYPERSPECTRAL MULTI-CAMERA SYSTEMS - A

L I I T 10 SRS 670
Saurabh Prasad ; Tanu Priya ; Minshan Cui ; Shishir Shah

A GAUSSIAN MIXTURE MODEL REPRESENTATION OF ENDMEMBER VARIABILITY FOR

SPECTRAL UNMIXING. ...ttt sttt sttt beastesbeasesbeesbe s bt a1 eeebees b e sb e e be e ke enbe s b e e sbesbean b e sbeebesbeenbesbeenes 674
Yuan Zhou ; Anand Rangarajan ; Paul D. Gader

LITHOLOGICAL MAPPING USING ASTER AND MAGNETIC DATA: A CASE STUDY FROM

ZHALUTE AREA, CHINA sttt sttt et e s e bt e be e e st e e s beesab e et e e e steesneeenbeesbeeebeesnbeenbeennee s 679
Jiang Chen ; Qun Zhu ; Weijun Zhao ; Zhongren Sun ; Chunpeng Zhang ; Zhaoxia Mao ; Qian Zhao

USING VSWIR MICROIMAGING SPECTROSCOPY TO EXPLORE THE MINERALOGICAL

DIVERSITY OF HED METEORITES .......ooiiii ottt ettt sav e e te e e e aa e snae e teesnaaeaeesnaeeneesnseeneenneas 684
Abigail A. Fraeman ; Bethany L. Ehlmann ; Geraint W. D. Northwood-Smith ; Yang Liu ; Meenakshi Wadhwa ;
Rebecca N. Greenberger

CONTENT BASED HYPERSPECTRAL IMAGE RETRIEVAL USING BAG OF ENDMEMBERS

Y € R D T O I o S 689
Fatih Omriiuzun ; Begiim Demir ; Lorenzo Bruzzone ; Yasemin Yardimci Cetin

OPTIMIZING CLASSIFICATION USING MULTI-CLASSIFIERS FOR SPACEBORNE

HYPERSPECTRAL DATASET ...ttt sttt sttt et e et e et e e s te e st e e steeesteesateenteesteeesteesnseenteeanneesneesnneenres 693
M. K. Pal ; A. Porwal

DETECTION OF ORGANIC-RICH OIL SHALES OF THE GREEN RIVER FORMATION, UTAH,

WITH GROUND-BASED IMAGING SPECTROSCOPRY ..ottt ettt sate e sntaa e 697
Rebecca N. Greenberger ; Bethany L. Ehlmann ; Paul W. Jewell ; Lauren P. Birgenheier ; Robert O. Green

BAND SELECTION FROM STATISTICAL WAVELET MODELS.........cooii ettt 702
Siwei Feng ; Yuki Itoh ; Mario Parente ; Marco F. Duarte

LINKING PLANT STRATEGIES (CSR) AND REMOTELY SENSED PLANT TRAITS ..ot 707

Teja Kattenborn ; Javier Lopatin ; Fabian Fassnacht ; Sebastian Schmidtlein

A CONJUGATED AND AUGMENTED DICTIONARY LEARNING METHOD FOR

HYPERSPECTRAL IMAGE CLASSFICATION. ..ottt ettt nb e 712
Jihao Yin ; Hui Qv ; Xiaoyan Luo

SUNLIT/SHADED LIGHT-USE EFFICIENCY ESTIMATION OF CROPLAND USING

HY PERSPECTRAL DAT A ittt b e bbb e h b e b e b et b e e b e bt e s bt b e e b e s bt e s e e b e e s b e e e abeaares 716
Dongjie Fu ; Lifu Zhang ; Yelu Zeng

SPATIAL PATTERN OF SOIL ORGANIC CARBON ACQUIRED FROM HYPERSPECTRAL

IMAGERY AT REYNOLDS CREEK CRITICAL ZONE OBSERVATORY (RC-CZO) ....ccccevvrriirieieieeaieeee 720
Aihua Li ; Ryan Will ; Nancy F. Glenn ; Shawn Benner ; Lucas P. Spaete

ESTIMATING SOIL HEAVY METAL CONCENTRATION USING HYPERSPECTRAL DATA

AND WEIGHTED K-NN IMETHOD ......c.cotitiiiiiiititiee ettt sttt b bbb sb et r e abeane s 725
Weibo Ma ; Kun Tan ; Qian Du ; Jianwei Ding ; Qingwu Yan

Author Index





